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REMARKS 

Claims 3, 4, 7, 9-1 1 and 16-22 are pending in this application. By this Amendment, 
claims 3, 4, 21 and 22 are amended. Support for the amendments to claims 3, 4, 21 and 22 
can be found in the specification as originally filed, for example, at page 19, lines 12-13; and 
in original claims 3, 4, 21 and 22, and deleted matter is canceled without prejudice to or 
disclaimer of the deleted subject matter. In addition, the specification is amended herein. 
Support for the amendments to the specification can be found in the specification as 
originally filed, for example, at page 12, lines 7-23. No new matter is added by these 
amendments. 

Applicants appreciate the courtesies shown to Applicants' representative by Examiner 
Le in the July 27, 2005, personal interview. Applicants' separate record of the substance of 
the interview is incorporated into the following remarks. 

I. Objections to the Specification 

The Office Action objects to the specification because of typographical errors therein. 

By this Amendment, the specification is amended to correct typographical errors and to more 
clearly set forth the terms of art "critical solution temperature" and "lower critical solution 
temperature," as requested by the Examiner during the July 27 personal interview. 
Withdrawal of the objection is thus respectfully requested. 

II. Claim Rejections Under 35 U.S.C. §112 
A, First Paragraph 

The Office Action rejects claims 3, 4, 7, 9-1 1 and 16-22 under 35 U.S.C. §112, first 
paragraph, as failing to comply with the enablement requirement. In particular, the Office 
Action asserts that the terms "reduced pressure" and "lower critical solution temperature" are 
unclear and that the term "critical solution temperature" is imdefined. Applicants respectfully 
traverse. 
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Independent claims 3 and 4, including the term "reduced pressure," are clearly enabled 
by the specification. The term "reduced pressure" is regularly used by those skilled in the art 
to indicate pressures below atmospheric pressure. Although the specification does not 
explicitly set forth this understanding or explain a standard or normal pressure relative to 
"reduced pressure," one of ordinary skill in the art would have readily understood the term 
"reduced pressure" to mean a pressure lower than atmospheric pressure. However, in the 
interests of furthering prosecution, claims 3 and .4 have been amended herein to replace the 
term "reduced pressure" with the phrase ~a pressure of 10" -10 mbar (1-10 Pa)—. For at least 
these reasons, independent claims 3 and 4, and their dependent claims, are fully enabled by 
the specification. 

The term "lower critical solution temperature" in claims 17-20 is also clearly enabled 
by the specification, and the term "critical solution temperature" is not used in either the 
specification or the claims. Rather, the term "lower critical solution temperature" is 
employed to describe a threshold relating to behaviors of grafted polymers. In pores having a 
low density of grafted polymers, the grafted polymers shrink at temperatures above the lower 
critical solution temperature, causing the aperture size to increase; the grafted polymers 
expand at temperatures below the lower critical solution temperature, causing the aperture 
size to decrease. See Specification, page 12, lines 9-15; page 24, line 25 - page 25, line 9; 
Fig. 8. In pores having a high density of grafted polymers, the grafted polymers become 
hydrophilic at temperatures below the lower critical solution temperature, allowing migration 
of inclusions through the graft-filled pores; the grafted polymers become hydrophobic at 
temperatures above the lower critical solution temperature, blocking migration of inclusions 
through the graft-filled pores. See Specification, page 12, lines 15-21; page 25, line 16 - 
page 26, line 1 ; Fig. 9. 
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Furthermore, these terms are terms of art that are well known and defined in the art. 
See Perry's Chemical Engineers' Handbook, Sixth Edition , 15-5-15-6 (Don W. Green ed., 
1984); Kimura, 3. Development of New pH-Temperature Responsive Polvmen at 
http://www.ics.utsunomiya-u.ac.jp/kimura/gel. html, (copies attached) 

Based on the specification and the knowledge of these terms of art, one of ordinary 
skill in the art would have readily been able to understand the significance of and to identify 
the lower critical solution temperature for a low- or high-density grafted polymer. One of 
ordinary skill in the art thus would be able to use the methods of dependent claims 17-20 to 
prepare functional particles. For at least these reasons, dependent claims 17-20 are fully 
enabled by the specification. 

Accordingly, reconsideration and withdrawal of the rejection are respectfully 
requested. 

B. Second Paragraph 

The Office Action rejects claims 3, 4, 7, 9-1 1 and 16-22 under 35 U.S.C. §112, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the 
subject matter that Applicants regard as the invention. 

The Office Action asserts that claims 3 and 4, and their dependent claims, are 
indefinite because the term "reduced pressure" is unclear. As discussed above, claims 3 and 4 
have been amended herein to replace the term "reduced pressure" with the phrase —a pressure 
of 10' -10 mbar (1-10 Pa)—. For at least the same reasons as discussed above, claims 3, 4 
and their dependent claims are not indefinite. 

The Office Action also asserts that claim 3 is indefinite because the term "function" in 
line 16 should be "functional." Claim 3 has been amended to correctly set forth the term 
"functional" in line 16. 
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The Office Action asserts that claim 4 is indefinite because it is unclear how a pore 
that is substantially filled with grafted polymers can be impregnated with an inclusion. 
However, the step of "impregnating said pore and/or cavity region of said particle with an 
inclusion" would have been readily understood by one of ordinary skill in the art as providing 
inclusions into the pore or cavity. In embodiments, this may include soaking the grafted 
polymers in an inclusion solution that has been adjusted to conditions that shrink, or render 
hydrophilic, the grafted polymers, allowing penetration of inclusions into the cavity or pore, 
and changing the conditions of the solution to expand or render hydrophobic the grafted 
polymers, trapping the inclusions in the cavity or pore. See Specification, page 7, lines 5-26. 
For at least these reasons, the impregnating step of claim 4 would have been clearly 
understood by one of ordinary skill in the art and is not indefinite. 

The Office Action rejects claims 17-20 because the term "lower critical solution 
temperature" is allegedly unclear. As discussed above, the lower critical solution temperature 
is a well known term of art. One of ordinary skill in the art would have readily been able to 
understand the significance of and to identify the lower critical solution temperature for a low 
or high density grafted polymer. For at least these reasons, dependent claims 1 7-20 are not 
indefinite. 

The Office Action rejects claims 21 and 22 because it is unclear how the inclusion 
could be released in response to extent to which the pore is filled with grafted polymers. 
While Applicants do not necessarily agree with this rejection, claims 21 and 22 are amended 
herein to clarify the subject matter therein and are not indefinite. 

For at least the reasons set forth above. Applicants respectfully submit that claims 3, 
4, 7, 9-1 1 and 16-22 are not indefinite. Reconsideration and withdrawal of the rejections are 
respectfully requested. 
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III. Conclusion 

In view of the foregoing, it is respectfully submitted that this application is in 

condition for allowance. Favorable reconsideration and prompt allowance of claims 3, 4, 7, 
9-11 and 16-22 are eamestly solicited. 

Should the Examiner believe that anything further would be desirable in order to place 
this application in even better condition for allowance, the Examiner is invited to contact the 
undersigned at the telephone number set forth below. 



JAO:JMS/jms 
Attachment: 

Perry's Chemical Engineers* Handbook, Sixth Edition, 15-5—15-6 (Don W. Green ed., 

1984). 

Kimura, 3. Development of New pH-Temperature Responsive Polymer , at 
http://www.ics.utsunomiya-u.ac.jp/k:imura/gel.html 

Date: August 4, 2005 



Respectfully submitted, 




James A. Oliff 
Registration No. 27,075 



Julie M. Seaman 
Registration No. 51,156 



Oliff & Berridge, plc 
P.O. Box 19928 
Alexandria, Virginia 22320 
Telephone: (703) 836-6400 
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PHASE DIAGRAMS 



PHASE EQUILIBRIUMS 



lU M paration of components by iiq«J?:^!°.^^<^/f ^^^^'^^ ^^T^ 
B^, ly on the thermodynamic equihbnum ^^^'^''^'''P^^^^ 
Jnts between the two liquid phases. Knowledge of these dis- 
i^xum relationships is essential for selecting the ratio of extrac ion 
%mt to feed that-entcrs amextraction process and for evaluating 
»*uss-transfer rates or theoretical stage efficiencies achieved m 
^^uipment. Since two liquid phases that are immiscible are 
fi ilirihermod%'namic equilibrium involves considerable evalua- 
.411 nonideal solutions. In the simplest case a feed solvent F wn- 
• solute that is to be transferred into an extraction solvent S. 



{ItlSUTION COEFFiaENTS 

wrieht fraction of solute in the extract phase y divided by the 
,1 frection of solute in the raffinate phase x at equilibiiuin is 
ihc distribution coefficient, or partition coefficient, K [tjq. 

K^y/x (15-1) 

,^,odvnamicaUy the distribution coefficient K' is derived in 
^^racUons y' and x* {Eq. (15-2)]. 

K'^y'/r' <1«) 

^«rtcut calculaUons the distribution coefficient K ip 
: Hct.. 3, 120 (1895)] coordinates using the '^^^ 
ko exWartion solvit in the c^rart phase J thewrf^ 
sobte to feed solvent in the ralBnate phase X is preferred 

tiM)). , 

K' y/x (is^) 

tcut calculations the slope of the equilibriuin line in Bancroft 
l^ratio) oooi^inates m is also used [Eq. (1V4)]. 

m^dY/dX (15-4) 
^ concentrations in which the equilibrium line is Uncar the 

frf K' is equal to m. ■ j i _^ uii 

. value of K' is one of the main parameters used to tfUUisb the 
turn ratio of extraction solvent to feed sohrent that can t>e 



emploved in an extraction process. For example, if the distribution 
coefficient K' is 4. then a countercurrcnt extractor woulc require 0.::5 
kg or more of extraction-solvent flow to remove all the solute from 1 
ke of feed-solvent flov^-. 

The relative separation, or selectivity, a between two compo- 
nents, and-c,- can be described by the ratio of the two distribution 

coeffi'cienlsCEq. (15-5)). . , 

a ib/c) = kl/Kl Kfc/x; = Ki/K^ 

This is analogous to relative volatility in distillation. 

PHASE DIAGRAMS ' ' 

Temarv<>hase equilibrium data can be tabulated as in Tables 15-1 
and 15^2 or presented on equiUteraMangular diagrams as shown 
in FigL 15-7 II and b. The water-acetic add-methyl isobutyl ketone 



(15-5) 





(a) Type 1. (b) Type U. 
and P « plait point. 



S A 



nG. 15-7 Equilateral-triangular ^^Jedtagrai 
- feed MlveDt, B • solute, S - exliactkm 



(MIBK) ternary is a Type 1 system in which only one of the binary 
pairs is fanmiscible. The ethyl benzene styrene-elhylcne glycol ter- 
nary is a Type II svstem in which two of the binary pairs are immis- 
dbfe. The tie lines'connect the points that are in equilibrium. 



T ABIE 15-1 Woter-AceHc Acid-Mthyl bobvtyl Ketone, 75' 



Weight % in raffimtc 



Wd^ % in extract 



Water Acetic add 



g&45 
96.46 
86.6 

75.7 
67.8 
66.0 
42.9 



0 

£.85 
11.7 
20.6 
26.2 
82.8 
34.6 



MIBK 


X 


Water 


1.S6 


0 - 


S.12 


1.7 




2.80 


2^ 


aiS64 


&4 


a8 


0.2708 


0.2 


6.0 


aS864 


14.5 


12.2 


0.5064 


22.0 


22.6 


0.8065 


31.0 



Acetic add 



0 

1.87 
8.0 
17.3 
24.6 

sa8 

33.6 



MIBK 


y 


97.88 


0 


05.33 


aoi96 


85.7 


aioso 


73..5 


02354 


6a9 


a4039 


47.2 


a6625 


35.4 


a9492 



•From aeiwood. Evans, and Uwgcof Ilnd. Eng. Cfcwn.. 31,699 (1030)J 

T ABIE 16-2 Efjiyl Benxene-Styrene-Ethylene Glycol, 25*C* 
Weight K in raffinate 



Ethylene 
glycol 



Ethylene 

glycol 




9056 
8O40 
7049 

60.93 
63:55 
62.06 
43.29 
41:51 



8.63 
1&67 
28.51 
37.98 
45.25 
45.84 
55.32 
67.09 



081 
0.93 
1.00 
1.09 
1.20 
1.20 
1.39 
1.40 



O0963 
02322 
0.4045 
0.6233 
0.8450 
0.8656 
1.2779 
1.3753 



9.85 
9.31 
8.72 
8.07 
7.35 
7.31 
6.30 
6.06 



1.64 
3.49 
5.48 
7.45 
9.25 
9.49 
12.00 
12.54 



88.61 
87.20 
85.80 
84.48 
83.40 
83.20 
81.70 
81.40 



0.0185 
0.0400 
0.0630 
0.0682 
0.1100 
0.1141 
0.1469 
0.1541 



'From 



Bopbar et al. IJnd. Eng. 43.2922 (1051)1 
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1 5-6 UQUII>-UQOID €XTR ACTION 




1 



E8ect of t«mi»m*«e on tetuMy liyihMfcioJd aqu^^ 
B - white, ond S » e *ti «c M oii xivent 



foedaolvont. 



X4.nv immiscible-liauK) system* « crillcJ solution tem- 

iCTaoI^ no longer separates into two hqr 
5Sph2.Wls 5^ in^S^ in which »»°«*^^ 

^ ' tS^^«S« trtiUy miscible above the crlllc.1 t«n- 
rfrt^^s^OTl and ertracHon-solvent binary Occa- 



t 

B 
< 



CO 




.01 



.02 



J04 joe^.i -2 .4 
Wt. Acatig Acid 



.8 JB 1 



TABLE 1 5-3 Correlcition of Uquid-Uquid CquHibrium Data for 
Wotef-Acetk Acid-MIBK Sytom 



nG. 15-9 
ketone. 



Y (observed) 



0.0299 
0.1364 
0.2708 
0.3864 
0.5964 
0.8065 



Hand-type ternary diagram for water-acetic acid-methyl isobutyl 



a0196 
0.1039 
0.2354 
a4039 
0.6525 
0.9492 



aoi96 

0.1039 

o.aa'w 

0.3725 
a6520 

aseoa 



Exponent 



1.29 



log (0.6^/0.2354) 

log (0.5964/O.CTOB 
Constant « 0.6525/(0.5964)*'* = 1.27 . 
Y<calcukted) - 1.27 (X)»^, for X above a25 
log (0.1039/0.0196) ^- ^ 

^P*"*^*" log (0.1364/0.0290)" 
Constont - ai089/(ai364)"« - 0.930 
IWcalculated) « a930(X)* for X between 0.03 and 0.25 
n^ll^l^) ° (a0196/0.0299)X - 0.656X. for X bdow aH3 

below which the system wlU be lotaUy mlsclbfe Tfee methyl ethyl 
ketone-water binary system provides one examole. <^f^/-njP^ 
sure ordinarily have a negli^le effect on 

For sraphical calculation of the number of theoretical >ta^M> • ^ 
ternary system the right^anguiar diagram is "M"?'^'''*^ 
ScdJmS equilateral tri^ 
simply plotted on ordinary rectangiJarj^coo^ 

^weiSit fraction of the solute on the horizontal luds »d Ae^^gJ^ 
Section of the extraction solvent on the vcrticala^ For Iw^ollite , 
concentrations the horizontal scale can be expanded. - , . 
^^he McCabe-Thiele type of graphical calculations and Awtcut 
methods, the Bancroft (weight.ratio) concentra^w^l^^ 
ordinary rectangubr-coordlnate^aph paper. Hie cnllfe tecnarysj^- 

can be piMad In Bancroft (wfe^^^-^tio) concento^^ 
loK«raph paper as shown by Hand [J. Phys, <r^-34. 1961 OflWl. 
^*S^e4uSibrium line can of ten be corrrfated by duee slra^ 
^ ^ts (Fig. 15.9 and Table iMVjb. 
tion for a Type I system ^^^^ 
as shown by TreybaU Weber and /''•fvf^if^^^ 
(1946)1. This type of plot is also helpful for extrapolation wM^UOBBP' ^ 

eolation when data are scarce. "• • . ■: 

Mullicomponent systems containing four or moie components 
become difficSt to display «raphicaUy. Howevw proces»^d«pi^k 
cuSSons can often be We for the extraction of the componenrwtth 
tbTlowest distribution coefficient K' and ^^^J^^j^J^ 
The components with higher K' values may «trac*^n^ 
oughly from the raffinatc than the solute chosenlor deagn. C>r com- 
^er calcuUHons can be used to reduce the tedium oT multioom- 
ponent, multistage calculations. 

THERMODYNAMIC BASIS OF UQUID-UQOID «HIIUBRIUMS 

In a ternary liquid-liquid system, such as the *«Sfif'^?r'?*!L* 
MIBK system, all three components are present ^ bodh l^uld gia« 
At equilibrium the activity A* of any component is the same in twth 
phases by definiHon [Eq. < 15^)1- 

a; = 7rx* - a: » 

^jiere A* = activity of solute 

y » activity inefficient erf solute 
r *» raffinate phase 
e s extract phase 
Consequently, the distribution coeffictent in mole-fraction imits K' 
ifr^ull of the ratio of activity coefficients in the two layers (Eq. 
<15-7)1. 

K- = y'/x' = 

1 The activity coefficient y can be defined as the reaping tendency 
i of a component relative to Rapult s law in vapor-liquid eqmhbni..n 
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3. Development of New pH-Temperature Responsive Polymer 

With the aim of developing a new polymer solution which exhibits 
a reversible and repetitive transition from a transparent state to 
an opaque state in response to changes in pH and temperature of external 
environment and hydrogel which exhibits the transition from an expanded 
state to a contracted state in response to changes in pH and temperature 
of external environment, a binary copolymer composed of itaconic acid 
(a unit that responds to pH) and N-isopropyl acrylamide (a unit that 
responds to temperature) and a gel of the binary copolymer are prepared . 
The binary copolymer and a gel thereof are then evaluated with respect 
to their light transmission behavior and drug release behavior 
dependent on a phase transition temperature which is also referred 
to as LCST (lower critical solution temperature). 

A phenomenon in which the polymer solution reversibly and 
repetitively transits from the transparent state to the opaque state 
in response to changes in temperature is shown in the figure below. 

Figure 

Low Temperature < LCST < High Temperature 

There is another effort underway to prepare a latex which 
exhibits pH/temperature sensitivity with an emulsion copolymerization 
method for evaluating rheological characteristics thereof. 



3 



3. Sr^?i£pH-iaSC&^147HU-7-(D§i^ 




http://wwwJcs.utsunomiya-u.ac jpAimura/geUhtml 
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